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Co7;Abstract 

PROBLEM TO BE SOLVED: To provide an image signal processor 
capable of min.m.zing the effect of flickers and maintaining the 
resolut,on of images at the time of simultaneously displaying 

technique graPhi ° S ^ im3g6S by USi " g * jumping display 

SOLUTION: Input luminance signals 102 are turned to low-pass 

!!f a S ' ,2 TL and L a high-pass signals 114 by a vertical orientation 

lint ? hlgh ~P ass si Sna\s 114 are passed through a clipper 

120 for limiting an absolute maximum value of allowing passing by a 

nonlinear transfer function and the clipper 120 is provided with a 
window provided with a straight line inclination widths 126-125 and 
cuts off an mput value not entering the window. A high band is cut 
off up to a maximum value by the clipper 120 in the case that input 
signals have strong contrast such as the computer graphics and it is 
passed through the clipper 120 without being changed in the case of 
weak contrast such as the natural images. In this case, slight 
change in a vertical direction between adjacent lines is not affected 
the resolution of the natural images is completely kept and the ' 
cliper 120 performs the role of correcting the flickers of input 
images. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique concerned for preventing the flicker between Rhine which 
occurs in the display of the sequential-scanning image on the display which adopts a jump display technique as a detail more 
about the processor and approach of a picture signal. 
[0002] 

[Description of the Prior Art] Generally, the progressive broadcasting method is adopted as a computer displaying a 
computer graphics form image. That is, a perfect image is displayed by one scan below from on an image. Unlike this, 
interlaced-scanning means of displaying is used for the conventional television indicating equipment, and it is making the 
subsampling format which carries out a horizontal scanning every other first. As soon as the first scan is completed, Rhine 
which remains in the degree is continued and scanned from a screen. That is, the scan line of No. odd of a screen is scanned 
first, and then the scan line of No. even is scanned in order. Generally , subsampling excepts a data display sample and 
decreases an image dimension. For example, in subsampling of 1/2, since a sample is excepted alternately, the measurement 
size which displays data is reduced by half. However, since spacing of a sampling is large, serious aliasing by lack of a 
measurement size may arise. 

[0003] If the image of a computer graphic form is displayed using the conventional jump display technique, the following 
problems will arise. When a flicker produces it in a display image and mutual Rhine of an image has strong contrast, it 
appears notably especially (namely, the "Venetian-blind" effectiveness of black / white / black / white -- that Rhine appears). 
This problem is because the subsampling technique was used for changing a sequential-scanning image into an 
interlaced-scarining mold display. If subsampling of the Venetian-blind form image sequentially scanned when this was 
explained is carried out, the linea nigra is saved by one scan, preservation and a white line are saved by the 2nd scan, and 
these contrast Rhine is saved in the different field. Thus, the 1st field is white and the 2nd field serves as black. These fields 
are doubled and displayed and a remarkable flicker is observed on the display of television in that case. 
[0004] Conventionally, the general technique which makes this flicker min is what (that is, an image is superimposed by the 
kernel of a low-pass filter) an image is processed for by LPF (reduction passage filter). This low pass filter takes the weight 
average about two or more samples, and removes the frequency component between altitude effectively. This perpendicular 
spatial filtering reduces the contrast between adjoining Rhine in an image effectively. Although this technique is effective in 
decreasing a flicker, it uses an image as software. The distortion on the computer graphic form image produced as a result is 
conspicuous too much in a natural image, although the large low is permitted. The change between Rhine in a natural image 
brings about the serious effect for the essential sharpness of the natural image. A natural image tends to have a law of 
reciprocity between spatial frequency and energy, and the change between Rhine in a natural image tends to become small. 
Furthermore, the flicker between Rhine like making it perceive depending on the small change between Rhine does not 
occur, applying the conventional filtering technique to a natural image — an image — degradation with remarkable resolution 
(sharpness) is detected. Thus, when displaying a natural image and computer graphics on coincidence, the aforementioned 
technique makes the flicker min at the sacrifice of reducing the resolution of a- natural image. 
[0005] 

[Problem(s) to be Solved by the Invention] In case this invention was made in view of the trouble of such a conventional 
technique and makes coincidence display computer graphics and a natural image on the display using a jump display 
technique, it makes it the technical problem which should be solved to offer the equipment concerned which makes effect of 
a flicker min and can maintain the resolution of an image. 
[0006] 

[Means for Solving the Problem] The filter means which invention of claim 1 filters an input signal and is made into a low 
pass signal and a high pass signal, A clipper means to connect with said filter means, to restrict said high pass signal 
according to schedule maximum, and to acquire an excision high pass signal, The equipment which improved the image 
display on the display which adopted jump means of displaying which consists of an addition means to connect with said 
filter means and said clipper means, to combine said low pass signal with said excision high pass signal, and to generate a 
flicker reduction output signal is constituted. The equipment of this invention consists of a perpendicular filter and a clipper. 
An input signal (image) is perpendicularly processed with a low pass filter and a high pass filter. Although a high pass signal 
passes along a clipper, a nonlinear transfer function restricts the maximum which may pass a clipper in that case. Next, it 
combines with a low pass signal and the high region signal which passed the clipper reconstructs an image. Thus, this 
equipment does not affect change of the small perpendicular direction between adjoining Rhine, but maintains the resolution 
of a natural image. To coincidence, this equipment decreases the flicker accompanying the computer graphics of a 
Venetian-blind form. 

[0007] It is made for said input signal of invention of claim 2 to be a sequential-scanning image in invention of claim 1. 
[0008] It is made, as for invention of claim 3, for said sequential-scanning image to consist of the image of a computer 
graphic form in invention of claim 2. 
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[0009] It is made, as for invention of claim 4, for said sequential-scanning image to consist of a natural image further in 
invention of claim 3. 

[0010] It is made for said input signal of invention of claim 5 to be a color-difference signal in invention of claim 1. 
[001 1] It is made for said input signal of invention of claim 6 to be a chrominance signal in invention of claim 1 . 
[0012] It is made for said input signal of invention of claim 7 to be a luminance signal in invention of claim 1 . 
[0013] In invention of claim 1, as for invention of claim 8, said predetermined value is calculated according to a nonlinear 
transfer function. 

[0014] It is made for invention of claim 9 to include the window conversion in which said nonlinear transfer function has the 
linear ramp section in invention of claim 8. 

[0015] It is made for said nonlinear transfer function of invention of claim 10 to be a serpentine function in invention of 
claim 8. 

[0016] It is made for said nonlinear transfer function of invention of claim 1 1 to be Z typeface function in invention of claim 
8. 

[0017] The equipment of this invention consists of a perpendicular filter and a clipper. An input signal (image) is 
perpendicularly processed with a low pass filter and a high pass filter. Although a high pass signal passes along a clipper, a 
nonlinear transfer function restricts the maximum which may pass a clipper in that case. Next, it combines with a low pass 
signal and the high region signal which passed the clipper reconstructs an image. Thus, this equipment attains to change of 
the small perpendicular direction between adjoining Rhine in effect, and maintains the resolution of ****** and a natural 
image. To coincidence, this equipment decreases the flicker accompanying the computer graphics of a Venetian-blind form. 
[0018] Invention of claim 12 constitutes the approach which improved the image display on the filtering processing step 
which an input signal is filtered and makes into a low-pass signal and a high-pass signal, the step which restrict said 
high-pass signal according to schedule maximum, and acquire an excision high-pass signal, and the display which adopted 
the jump means of displaying which consists said low-pass signal of the step which generates a flicker reduction output 
signal together with said excision high-pass signal. 

[0019] It is made for said input signal of invention of claim 13 to be a sequential-scanning image in invention of claim 12. 
[0020] It is made, as for invention of claim 14, for said sequential-scanning image to consist of the image of a computer 
graphic form in invention of claim 13. 

[0021] It is made, as for invention of claim 15, for said sequential-scanning image to consist of a natural image further in 
invention of claim 14. 

[0022] It is made for said input signal of invention of claim 16 to be a crirorninance signal in invention of claim 12. 
[0023] It is made for said input signal of invention of claim 17 to be a luminance signal in invention of claim 12. 
[0024] In invention of claim 12, as for invention of claim 18, said predetermined value is calculated according to a nonlinear 
transfer function. 

[0025] It is made for said nonlinear transfer function of invention of claim 19 to be a serpentine function in invention of 
claim 18. 

[0026] It is made for said nonlinear transfer function of invention of claim 20 to be Z typeface function in invention of claim 
18. 

[0027] 

[Embodiment of the Invention] Drawing 1 is the block circuit diagram of the equipment by this invention for perfonning 
signal processing. In drawing 1 , this equipment 100 by this invention consists of the space perpendicular orientation filter 
1 10 and a clipper 120. The perpendicular filter 110 consists of the delay section 1 13, an adder unit 116, and the difference 
count section 118. The input luminance signal (Luma In) 102 is perpendicularly low-passed and high pass filter processed 
with the perpendicular orientation filter 1 10, and the low pass signal 1 12 and the high pass signal 1 14 are generated. In 
addition, it is this contractor that the perpendicular orientation filter 1 10 can be instrumentated as two independent filters (a 
low pass filter and high pass filter), and it is being able to carry out immediately. 

[0028] The high pass signal 114 passes along the clipper 120 which restricts the absolute maximum which allows passage 
with a nonlinear transfer function. Said nonlinear transfer function is equipped with window conversion capacity with the 
linear ramp width of face 126-125 (refer to drawing 1 ) in this desirable embodiment. The input value which enters in said 
transfer function window passes a clipper 120, without receiving correction, and the input value which does not go into a 
window is excised and is made into the absolute maximum limiting value of a clipper. For example, when the continuation 
sample of an input signal has strong contrast like [ in the case of Venetian-blind form computer graphics ], the high pass 
signal 1 14 is excised to said maximum by the clipper 120. When the continuation sample of an input signal has weak 
contrast like [ in the case of a natural image ] on the contrary, the high pass signal 1 14 merely passes a clipper 120, without 
also receiving modification of what. Here, change of few perpendicular directions between ****** Rhine is not influenced, 
but the resolution of a natural image is held completely. Thus, a clipper 120 plays the role which identifies and corrects the 
flicker generating section of an input image. 

[0029] As an alternative, the clipper 120 is unsymmetrical to zero and may use the nonlinear transfer function with which a 
large number which decrease a certain specific input absolute value differ. Especially reduction of an input value with a 
larger absolute value than zero is desirable. Drawing 2 - drawing 4 show the transfer function three desirable type which 
decreases such an input value. Although drawing I decreases an input value, maximum shows the ****** serpentine 
function for gradual increase. This serpentine runction resembles the mu factor low (mu-law) function currently used for the 
digitizer of some telephone voice. 

[0030] Drawing 3 and drawing 4 show the function of the class generally known as a Z typeface function. Unlike the clipper 
120 which is used for the aforementioned desirable operation gestalt and maintains a fixed absolute value (max) output level, 
the clipper with Z typeface function lowers an absolute value output as an input signal becomes high. The advantage of Z 
typeface function is having the capacity removing completely the flicker between Rhine to change with opposite very large 
the aforementioned desirable embodiment merely restricting the flicker between Rhine to a certain permission maximum. 
However, the artifact of the false which brings about distortion of the amount which removes the flicker between Rhine 
completely or becomes, consequently is hard to accept in an image appears. In addition, mounting of Z typeface function 
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clipper is still more complicated. Thus, it depends for selection of a suitable transfer function on an application and 
permissible strain level. 

[0031] Finally the clipped high pass signal 122 is combined with the low pass signal 1 12 through an adder unit 124, and the 
flicker reduction output luminance signal (Luma Out) 130 is reconstructed. When passing a clipper 120, without an image 
(nature or computer graphic image) receiving modification, the reconstructed output signal 130 is reflecting the original 
input signal as it is. TTiis result shows the thing which you combine a low pass signal with a high pass signal, and is made to 
reach the signal before the original filtering and which cancel and brings about effectiveness. 

[0032] However, when an image (nature or computer graphic image) is changed with a clipper 120, the reconstructed output 
signal 130 decreases the flicker of the original output signal. In order that the process which excises a high input value may 
use an image (or part of an image) as software, an output signal 130 can be displayed by making a flicker into min on an 
interlaced-scanning type display. Since a flicker arises into which part of an image or there is often a case where prediction is 
difficult, the equipment by this invention is alternatively processed with a low pass filter into the image part which has the 
contrast between actually high Rhine. By such approach, change of a small perpendicular direction is not influenced as in a 
natural image, but resolving power is maintained completely, and transition of the big perpendicularly the computer graphics 
image of another side and a Venetian-blind form sees is restricted so that an unpleasant flicker can be prevented. 
[0033] In another embodiment of this invention, cyanogen, a Magenta and a color-difference signal like yellow (CMY) or 
red, green, and a blue (RGB) signal are made into the input signal of equipment. Similarly, said equipment 100 removes 
alternatively the high contrast between Rhine in these signals. The new equipment and the new approach of improving the 
display of the sequential-scanning image on the display which adopted jump means of displaying have been illustrated and 
explained. Modification, the modification mode, change, and other operations and application of many of these invention 
will become clear if this contractor reads the specification which indicated the example, and an attached drawing. All of 
those modification, a modification mode, change, and other use and application do not deviate from the pneuma and the 
range of this invention, they are included by this invention, and should be restricted by only the claim. 
[0034] 

[Effect of the Invention] According to this invention, in the image on the display which adopted jump means of displaying, 
without spoiling the image quality of the whole image, a flicker can be reduced and a display image can be improved. And a 
sequential-scanning image is taken as an input signal (a color-difference signal, a chrominance signal, luminance signal), to 
the image of a computer graphic form, it is effective and image quality can be maintained also in a natural image and the 
combined image. Furthermore, it becomes possible to acquire the optimal image quality by choosing nonlinear transfer 
functions which have the linear ramp section as a property of the clipper to the high pass signal in an input signal, such as a 
window, S characters, or Z etc. characters. 
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[Drawing 2] 
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